Abstract--The unsteady flow of a hydrodynamic fluid past a porous plate is examined. The constitutive equations of the fluid are modelled by those for a fourth-grade fluid. They give rise to a boundary value problem consisting of a fifth-order differential equation but there are only two boundary conditions. With the augmentation of boundary conditions at infinity, it is possible to obtain a solution by implementation of the Lie group method.
INTRODUCTION
In recent years, considerable efforts have been usefully devoted to the study of flow of nonNewtonian fluids. This is mainly due to their many applications in petroleum drilling, manufacturing of food and paper, and other similar activities. A vast amount of literature is now available for various kinds of geometries and a variety of non-Newtonian fluids. Very few studies which *Author to whom all correspondence should be addressed. 
The boundary conditions on the flow are
and u --~ U as y --~ oc where U is the speed of the free stream. As equation (6) is a fifth-order equation, we need three conditions in addition the boundary conditions. We shall assume the following asymptotic structure for the velocity field [5] ,
as y --* ee.
LIE GROUP METHOD
In this section, we briefly discuss how to determine Lie point symmetry generators admitted by (6) . We use these generators to succesively reduce (6) to a third-order ordinary differential equation which can be solved analytically.
We are looking for transformations of the independent variables t, y, and the dependent variable u of the form,
t=t(t,y,u,a),
[j=~(t,y,u,a), ~t=g(t,y,u,a).
The transformations (9) form a group where a is the group parameter and leave (6) form invariant. From Lie's theory, the transformations (9) are determined in terms of the infinitesimal transformations, ~-= t -t-a¢ 1 (t, y, U), y = y -~-a¢ 2 (t, y, ~t), ~ = u -~-a~ @, y, u).
The operator,
X = {1 (t,y,u)Ot-t-¢ 2 (t,y,u) Oy +r](t,y,u) O~,
is known as the Lie point symmetry generator admitted by (6) . We define at = ~t,'"" The functions ~1 ~2, and ;/are calculated by solving a determining equation,
The operator X [5] is the fifth prolongation of the operator X given by 
where ij = {t,y}, i = 1,2,...,5,
and
Cqi>..i~ = Dikr/ili>..ik_ * _ (Dik{j) ui~i2...j.
We have adopted the Einstein convention in (15) 
The determining equation (12) is separated by coefficients of derivatives of u to obtain an overdetermined system of equations which can easily be solved for ~1, {2, and r/. The interested reader is referred to [7] [8] [9] [10] for more information on the Lie group approach for solving differential equations. Most of the calculations described above can be performed using symbolic computer packages [11] [12] [13] .
GROUP REDUCTION AND SOLUTION
We adopt an abbreviation of the parameters in (6) 
we can calculate C2 to find that
The boundary conditions u ~ U as y ~ 0% t --* T and (8) can only be imposed if c + W < 0. We then find that
The solution indicated in Figure 1 satisfies the condition c+ W < 0 while that plotted in Figure 2 satisfies c + W > 0. We can obtain another solution to the ordinary differential equation (22), viz.,
Therefore, we find that Imposing (26), we find that (y, t) = c3 (y -ct) + c4.
(t, y) = cay.
CONCLUDING REMARKS
The present study of fourth-grade fluid bounded by a porous boundary reveals the novel phenomenon of suction/injection which do not occur in the rigid boundary. The problem of boundary layer control has become very important in the field of aerodynamics. Among several methods the application of suction is widely used in recent time, in order to prevent separation and to delay transition to turbulence, by means of which we get larger maximum lift and reduced drag. On the other hand, we know the possibilty of using injection at the wall to cod the body in a high temperature gas. With these facts the problem of boundary layer growth past an infinite plate is studied. The solution has some remarkable features which become apparent. We observe that the steady solution of expression (28) becomes unbounded as c + W > 0. This is clearly not realistic physically. Hence, the solution corresponding to the injection must be unstable and not likely to be realized in a real physical situation. On the other hand, for c + W < 0, the solution is bounded which is what must be expected physically. Thus, it is the flow corresponding to the suction which must be stable and therefore likely to take place in actual practice. It may be further seen from Figure 1 , that for the stable situation the value of u increases with an increase of suction parameter and thus, the boundary layer thickness decreases. This is consistent with the fact that the suction causes reduction in the layer thickness.
